Mechanisms of glucocorticoid hormone action.
This work summarizes some of our studies of the mechanisms of glucocorticoid action, including aspects of steroid binding to receptors, the activation of glucocorticoid-receptor complexes and the regulation of expression of endogenous and transferred glucocorticoid-responsive genes. Studies of the receptor-steroid interaction support the notion that steroid entry is passive. A comparative analysis of binding in isolated cytosol and intact cells suggests that the initial receptor-steroid binding reaction and not subsequent steps such as activation and nuclear binding, is predominantly responsible for the high-affinity state that is generated. The binding is driven by entropy and enthalpy changes at low temperature; at higher temperatures it is driven by entropy changes, with enthalpy working against it. Studies of the activation of the receptor-glucocorticoid complex with the use of highly purified receptors suggest that this step is associated with a change in charge of the receptor-glucocorticoid complex (such as would occur with a dephosphorylation reaction), whereas the data do not support the notion that dissociation of a bound RNA or of receptor oligomers is responsible for generating the nuclear- and DNA-binding activity of the complex. Studies of the regulation by glucocorticoids of expression of the endogenous rat growth hormone (rGH) gene in cultured rat pituitary tumor (GC, GH3D6) cells suggest that glucocorticoids increase the expression of this gene by multiple mechanisms. First, there is a modest direct stimulation of transcription by a mechanism(s) that does not depend on protein synthesis; however, if the cells have been exposed to thyroid hormone for several hours, the steroid exerts a much greater increase in rGH pre-mRNA levels. Secondly, the steroid appears to stimulate some relatively stable function or functions that increase the ability of thyroid hormone to increase rGH levels. Thirdly, the steroid probably increases rGH mRNA stability, since the fold-increases in rGH mRNA exceed those of transcription. Finally, the steroid may, by unknown mechanisms, affect rGH mRNA polyadenylation. The gene transfer experiments utilized the rat and human (h) GH genes and hybrid genes containing either rGH and Herpes Simplex virus thymidine kinase (TK) gene sequences or the human metallothionein-IIA (hMT-IIA) and TK gene sequences. The steroid was found to regulate hMT-IIA gene expression in all glucocorticoid-responsive cell types tested by actions on its 5'-flanking DNA. By contrast, the glucocorticoid regulated GH gene expression in some but not all glucocorticoid-responsive cell types.(ABSTRACT TRUNCATED AT 400 WORDS)